The burning of fossil fuels emits greenhouse gases (GHGs), especially CO 2 , possibly causing climate change. Environmentally friendly energy development has enormous implications for developing countries as major emitters due to their rapid economic and population growth. This paper presents an overview of Turkey's efforts to reduce GHG emissions by reforming energy pricing, promoting energy efficiency, and using renewable energy sources. With some possible options, the paper concludes that the reduction of emissions can only be achieved when policies are supportive and well targeted, standards and incentives are realistic and flexible, and the public is actively responsive to environmental degradation. Turkey's high rate of energy-related carbon emissions growth is expected to accelerate, with emissions climbing from 57 million tons in 2000 to almost 210 million tons in 2020. Carbon intensity in Turkey is higher than the western developed national average. Energy-intensive, inefficient industries remain under government control with soft budged constraints, contributing to undisciplined energy use in Turkey.
INTRODUCTION
Sustainable development has emerged as the key challenge for the 21st Century. The Johannesburg World Summit on Sustainable Development in 2002 highlighted both the opportunities and the lack of progress since the Earth Summit in Rio de Janeiro, a decade previously. Decision-makers are looking to sustainable development to provide practical approaches that could address traditional issues as well as the newer challenges. Although no universally accepted practical definition of sustainable development exists as yet, the concept has evolved to integrate economic, social and environmental aims (ME, 2002) .
Meanwhile, global climate change poses an unprecedented threat to all human beings. While this problem is important in the long-run, most decision-makers recognise (especially in the developing countries), that there are many other critical sustainable development issues that affect human welfare more immediately. However, even in the short term, climate is an essential resource for development. For example, in many countries (especially the poorest ones), existing levels of climatic variability and extreme events pose significant risks for agriculture, economic infrastructure, and vulnerable households. Climatic hazards continue to take their human and economic toll even in wealthy countries. Such climate threats, which undermine development prospects today, need to be better addressed in the context of the long-run evolution of local and regional climates (PEWCLIMATE, 2002) .
More generally, climate change and sustainable development interact in a circular fashion. Climate change vulnerability, impacts and adaptation will influence prospects for sustainable development, and in turn, alternative development paths will not only determine greenhouse gas (GHG) emission levels that affect future climate change, but also influence future capacity to adapt to and mitigate climate change. Impacts of climate change are exacerbated by development status, adversely affecting especially the poor and vulnerable socio-economic groups. The capacity to adapt to climate change goes beyond wealth, to other key pre-requisites of good development planning, including institutions, governance, economic management and technology (Kaygusuz, 2001b) .
The key to an effective climate change response strategy is a better understanding of relevant policy linkages. Development planners, naturally, place development first, and therefore, climate policies need to be integrated within national sustainable development strategies. In particular, they would like to know whether specific climate change impacts and response measures will make existing development efforts less, or more, sustainable in terms of their economic, social and environmental dimensions. For example, policies to reduce GHG emissions may have unwanted effects on development and vulnerability. Thus, increased energy prices could limit economic growth and impose inequitable burdens on the poor. Conventional land use planning might take advantage of positive synergies with efforts to control environmental degradation (e.g. treaties on desertification and biodiversity), increase carbon sequestration (an essential measure to control climate change), and support social policy by enhancing the sustainability of livelihoods (as envisaged in the Millennium Development Goals and poverty reduction strategies) (IPCC, 2001) .
This supplement of Climate Policy responds to the growing interest in climate change and sustainable development in both the policy-making and academic communities, presenting some of the latest research on the climate-development nexus. This seminal volume of papers thus identifies and analyses key aspects of the links between climate change and sustainable development in both theory and practice, providing case studies of how these links play out in specific regional, local and policy-making contexts.
ACHIEVING ACCEPTABLE CLIMATE CHANGE
Sustainable development has been recognized as a key cross-cutting theme in the preparation of the Intergovernmental Panel on Climate Change (IPCC) fourth assessment report. Researchers could make pivotal contributions to the IPCC's work on sustainable development, with contributions to this volume highlighting some of the key issues requiring investigation and analysis. On the other hand, technologies and practices to reduce GHG emissions are continuously being developed. Many of these technologies focus on improving the efficiency of fossil fuel energy or electricity use and the development of low carbon energy sources, since the majority of GHG emissions are related to the use of energy. Energy intensity (energy consumed divided by gross domestic product, GDP) and carbon intensity (CO 2 emitted from burning fossil fuels divided by the amount of energy produced) have been declining for more than 100 years in developed countries without explicit government policies for decarbonization, and have the potential to decline further (IPCC, 2001) .
Running counter to the technological and economic potential for GHG emissions reduction are rapid economic development and accelerating change in some socioeconomic and behavioral trends that are increasing total energy use, especially in developed countries and high-income groups in developing countries. Dwelling units and vehicles in many countries are growing in size, and the intensity of electrical appliance use is increasing. Use of electrical office equipment in commercial buildings is increasing. In developed countries, and especially the USA, sales of larger, heavier, and less efficient vehicles are also increasing. In addition, and usually related to technological innovation options, there are important possibilities in the area of social innovation. In all regions, many options are available for lifestyle choices that may improve quality of life, while at the same time decreasing resource consumption and associated GHG emissions (IPCC, 2001) .
Of course, the target readers for this volume are not only relevant researchers, but also those concerned with and responsible for climate and sustainable development policy at all levels. At an operational level, there is a need to increase awareness of climatic risks in sustainable development, to look for synergies in policy, and to demonstrate effective solutions. International negotiators bear the front-line responsibility for helping to effectively integrate global climate policies with national sustainable development strategies. The pace of achievements seems slow, particularly in the face of certain climate change. The challenges of resolving conflicts among the world-wide community of stakeholders and implementing a broad reaching sustainability paradigm, are indeed formidable. Boundary organisations, linking vulnerable groups with civil society, government and private actors, should explore emerging opportunities.
What should researchers seek to achieve? The ultimate aim of the United Nations Framework Convention on Climate Change (UNFCCC) is to stabilize GHG concentrations at a level that prevents dangerous climate change. While there is no agreement on what such a "dangerous" level might be, stabilization of GHG concentrations at any level would require cuts in global GHG emissions substantially below their current levels. The only international agreement in place so far with legally binding emission targets is the Kyoto Protocol, whose targets, if fully implemented, would amount to only a 5% cut in GHG emissions in industrialized countries from 1990 levels by [2008] [2009] [2010] [2011] [2012] . Although the Protocol does signal an important change in policy and could, particularly through subsequent negotiating rounds, have long-term impacts on technology and economic development, by itself it is far from achieving the aim of the UNFCCC (1999). Annex I countries, need to show far more effective leadership in controlling their own emissions. The gap between where we are today and the policy target of a stable and acceptable climate system is the defining challenge of research into climate policy (Downing et al., 2003) .
RESEARCH CHALLENGES
Perhaps the most contentious issue is the conceptual framework for addressing climate change within a sustainable development mandate. Various stakeholders are bound to have different views and analytical frameworks to support their positions. Given the extent to which the respective debates on climate change and sustainable development have evolved separately in the past, it will be a significant challenge to re-integrate climate change with development policy (Briden and Downing, 2002) .
A debate on policy requires a framework for evaluating risks and solutions. The choices revolve around the extent to which a framework seeks to explore and visualize alternatives or recommend desirable solutions, the representation of values, and the role of actors. The contributors to this volume do not evaluate their frameworks -often presuming that the structure they use (be it approaches based on cost-benefit analysis, integrated assessment or social analysis), are adequate to the challenge (Munasinghe and Swant, 2004) .
The more technical issues in analytical methodologies involve persistent challenges to researchers. For example:
• A narrowly focused cost-benefit analysis assumes that researchers can comprehensively estimate the monetary implications of mitigation policy and climate impacts in the economic, social and environmental domains. Few researchers believe that calculations of potential impacts of climate change are well known, and many are sceptical of the hubris involved in bridging the local/global nature and present/century time-scales of climate change. For example, currently available estimates of the social cost of carbon are inadequate in assessing secondary effects, climatic disasters and potential large-consequence risks.
• Integrated Assessment Models (IAMs) do not capture the role of decision-makers (i.e. their worldviews, goals and strategies), rather relying on rational economic criteria or statistical trends in a pressure-state-impacts-responses framework. For example, technological developments are often handled as continuous functions, such as a co-efficient for autonomous improvement in energy efficiency (Downing et al., 2003) .
• Scenarios are not very reliable frameworks for optimizing present decisions, although they are often used in this manner. Existing scenarios are seldom probabilistic and socio-economic projections tend to be static world-views with little correspondence to the punctuated, dynamic, event-response nature of reality. For example, few vulnerability/adaptation researchers consider scenarios of GHG emissions projections as adequate for understanding potential failures of climate policy. Given the importance of the conceptual frameworks, there is surprisingly little research into what comprises a 'good' framework. Some research communities have attempted to systematically compare their own frameworks (e.g. the vigorous discussion among IAM teams). Even agreed criteria are missing for comparing such broad scoping frameworks and methodologies (Downing et al., 2003) .
While it is relatively easy to raise equity and values as key research-policy issues, there is a tendency by researchers to say in effect, "we provide the facts and let policymakers negotiate on the values and make choices". This is an unduly conservative approach to research. Equally, it removes from climate policy research the rich traditions of some social sciences and the humanities.
A common policy aim is to 'mainstream' climate policy, by attempting to integrate it into national sustainable development strategies, including environmental, land-use, poverty and economic planning. Analytical tools, methods and indicators used in sustainable development assessment of conventional projects and policies exist, which may be adapted to respond to the central question of whether specific climate impacts and response policies will, or will not, make development less sustainable. This approach recognizes that enthusiasm and funding for climate change will always be less than the funds allocated for economic investment and development assistance. Some developing countries see this as an attempt to bypass the climate issue, or at least to reduce commitments for additional funding promised at the 1992 Earth Summit. The institutional requirements for mainstreaming are only beginning to be recognized even attempts to establish an integrated adaptation agenda in the climate negotiations, much less a mandatory protocol, are fragile.
For adaptation researchers, the issue of mainstreaming requires development of integrated assessments that begin with present vulnerability and climate risk management, as well as a better understanding of the evolution of climate risks, socioeconomic vulnerability and adaptive strategies during the next few decades. This is a serious challenge. While climate change science centers on long-run scenarios running into centuries, seasonal forecasting is improving but is still problematic in many regions, and reliable predictions are simply not available on the time scale from seasons to a decade or so. In this volume, Wilbanks argues for a place-based analysis of the appropriate balance between climate risks and sustainable development (Downing et al., 2003) .
Equally, the dynamic nature of socio-economic (and political-institutional) vulnerability is lacking in almost all studies of climate change, whether impacts, adaptation or mitigation. The current practice is to simplify the issue as one of the external reference scenarios. Even here, there are challenges in representing the exposure of vulnerable livelihoods to multiple stresses, across geographic scales, and by specific actions of other stakeholders. On the other hand, a practical issue concerns the nomenclature to use in addressing the climate-development nexus. The IPCC (2000 and 2001) has a tendency, understandable in a research community, to adopt its own concepts and definitions. This forces development specialists to learn a new lexicon. It is far rarer to find assessments of climate policy that seek to integrate smoothly with the policy environment of specific stakeholders. The ongoing debate about the definition of risk and vulnerability is an example of this problem. The necessary language of negotiated texts is hard enough to keep track of, even more so if agreed definitions are in doubt.
GENERAL OVERVIEW OF TURKEY
Turkey is at the crossroads of Asia, Europe, and Africa, occupying a strategic position on the energy transit route linking the oil-and gas-rich Caspian Sea to demand centers in Europe and the Mediterranean. Turkey has a very good geographic location and natural resources (Kaygusuz, 2001a) . Turkey has dynamic economic development and rapid population growth. Turkey's population of about 65 million is growing at a rate of 1.5% per year (see Table 1 ). After more than a century of effort to modernize and industrialize the country, Turkey's economy presents a picture of contrasts. Modern industries coexist with pockets of subsistence farming. The major cities of western Turkey are cosmopolitan centers of industry, finance, and trade, whereas the eastern part of the country is relatively underdeveloped. Over the last few decades, Turks have migrated in large numbers from the eastern to the western part of the country. This change exacerbated highly uneven economic distribution among socio-economic groups and widened regional disparities (SIS, 2003) . Turkey's economy grew 3.2% a year between 1990 and 2000. Though it slipped into recession in 2001, the nation competes successfully in the global economy. The industrial sector has been the driving force for Turkey's development since 1980. Tourism has also grown more rapidly than GDP. The number of passenger cars has tripled over the last decade. Overall energy supply grew about one-third during the 1990s, parallel to the GDP growth rate (IEA, 2001; SIS, 2003) Seeking to capitalize on its key position on energy transit routes, the government has set a goal of becoming a Eurasian Energy Corridor. Great importance is attached to realizing large-scale projects such as the Baku-Tibilisi-Ceyhan crude oil main export pipeline, as well as the Trans-Caspian Turkmenistan-Turkey-Europe gas pipeline. On the other hand, Turkey's rapid energy demand growth, combined with its low income compared to Europe, Japan, and the United States, led the government to insist that it not be treated as a developed country under the Framework Convention even though it is a member of the Organization for Economic Co-operation and Development (OECD). Parties agreed to the request in 2001 and Turkey is now expected to ratify the Convention (ME, 2002). The nation has long agreed in principle that it will attempt to limit emissions, but so far it has not developed specific greenhouse policies. However, other measures undertaken for local environmental and economic reasons are helping to reduce GHG emissions growth (MENR, 2004) .
ENERGY AND EMISSIONS PROFILE
Turkey ranks among the fastest growing energy markets in the world and is the fastest among member countries of the International Energy Agency (IEA). Turkey's primary fossil energy sources seem limited and primary energy production meets nearly 30% of the total energy demand in 2002 (see Table 2 and 3). Oil accounted about for 41% of Turkey's energy use in 2002, followed by coal at 25% and natural gas at 21%. Gas use, however, is increasing rapidly. Energy-related carbon emissions have been growing much faster than the economy at an annual rate of 6% per year since 1990. By 2002, they totaled about 60 million tons of carbon (SIS, 2003) . Emissions per capita stood in 1998 at almost 0.9 tons of carbon, in sharp contrast with the 3 tons per capita average for members of the OECD (IEA, 2003) . Industry accounts for over half of total carbon dioxide emissions, with the residential and transportation sectors contributing roughly one-fifth each. Turkey's high rate of growth in energy-related emissions is expected to continue and even increase, leading to a projected emissions level of almost 210 million tons in 2020. Over 42% of all energy is used by the industrial sector and nearly 31% in the residential sector in (MEF, 2005 . The rest is split between transportation and commercial services. Industry in Turkey is energy intensive, with the iron and steel manufacturing and cement production sectors by far the largest energy users. In the residential and commercial buildings sector, more than 80% of energy is used for space heating. Use of electrical appliances is rapidly increasing and boosting power demand. Increasing use of air-conditioning, especially in the Mediterranean region, has shifted the peak hours of electricity demand to noon in the summer. Electricity consumption for lighting accounts for 30-40% percent of power consumption in the residential sector (Kaygusuz, 2004) .
The transport sector is dominated by road transport (90-95% or more of passenger transport and 85% of freight transport). Vehicle ownership is only seven vehicles per hundred inhabitants compared to the OECD average of 50 (IEA, 2003) . Capacity utilization of available rail lines for passenger transport is low for inter-city traffic and higher for suburban lines (Kaygusuz, 2004; SPO, 2001) . Turkey has limited reserves of oil and natural gas, but has proven reserves of lignite on the order of 8.4 billion tons. The nation also possesses renewables, especially wood and hydropower (Kaygusuz and Türker, 2002; Kaygusuz, 2001b; Yüksek et al., 2006) . Natural gas production and use in Turkey began in 1976. Gas demand began to grow rapidly around 1987. Gas is imported mainly through a pipeline from Russia and Iran, which supplies power plants, several large industries and the many cities of the country. Conversion of central heating systems from low-quality lignite to natural gas has already improved air quality in many cities in the country such as Ankara, Istanbul and Bursa, specifically in terms of sulfur concentration. Sulfur dioxide emissions grew about fivefold from 1982 to 1990 but since 1990, they have grown at a slower rate. Methane emissions totaled about 1.4 million tons in 1997, a carbon equivalent of 8 million tons. Most arose mainly from enteric fermentation, animal wastes, and sanitary landfills. Nitrous oxide emissions in 2000 totaled 17,500 tons, or about 1.5 million tons of carbon equivalent, with most generated in nitric acid production ( (Kaygusuz, 2004; IEA, 2001) . Table 4 ). These recommendations serve to guide government actions, but their actual implementation depends on the actions of various agencies and regulators. Under the Electricity Market Act adopted in 2001, the power sector will soon undergo profound reform, leading to the introduction of competition and increasing private involvement. The new Natural Gas Market Law, also adopted in 2001, establishes a competitive gas market and harmonizes Turkish legislation with European law. The Turkish Council of Ministers has adopted several measures to stabilize fuel prices. An automatic pricing formula was abolished and gasoline taxes were made consistent with European countries. For example, taxes comprised over 60% of the price of gasoline by late 2000. To increase energy efficiency in industrial sectors, energy conservation regulations were issued in 1995. These required industrial establishments with annual consumption above 84 terajoules to establish an internal energy management system, conduct energy audits, and appoint an energy manager in their plants. Some 1,250 plants accounting for 70% of Turkish industrial energy use are covered by this regulation (Kaygusuz, 2004; SPO, 2000; IEA, 2001) .
Government incentives are provided for installation and on-site use of combined heat and power plants with 1,500 MW capacity. By the end of 2003, 150 co-generators were in operation with a total capacity of about 4 500 MW. An insulation standard was made compulsory for new buildings in 2000. Together with regulations published by the Ministry of Public Works and Settlements, the standard will cut heating requirements by 100-150 kilowatt-hours per square meter in colder regions. After 1990, approximately 75 million square meters of indoor area was added to the building stock for an annual increase of 5%. Refrigerators must now be labeled for energy consumption and annual energy cost in compliance with the efficiency standard adopted in 2002, and a similar standard for washing machines has been prepared (Hepbaslı and Ozalp, 2002; Kaygusuz, 2004; MEF, 2005) .
Table 4. Emission mitigation potential in Turkey

•
Privatizing energy resource production.
Increasing the share of natural gas in consumption.
Transferring electricity production and distribution to the private sector to make utility services more efficient.
Encourage power savings by matching costs to prices and preventing theft.
Developing new and renewable energy sources and ensuring their greater role in the market.
Converting railway management to commercial orientation to ensure efficient, market oriented services.
• Investing in natural gas pipelines and storage facilities.
• A comprehensive strategy is needed for developing renewable energy sources offshore and this should cover assessment of environmental impacts.
Combining heat and power plants should be regarded primarily as a source of heat.
Increasing energy efficiency and ensuring energy savings.
• Improving the petroleum product quality for cut sulphur emissions.
• Using proper energy management model for the future of Turkey.
Source: WECTNC (2002) The 1998 Law on Rangelands was intended to conserve, rehabilitate, maintain, and manage rangelands by introducing limitations on their use and allocating them to villages and municipalities. The law is expected to bring about sustainable use of rangelands, pasturelands, and grasslands, which have been neglected for centuries and prone to be barren, thus increasing their carbon sink capacity (PEWCLIMATE, 2002) . Table 5 ). Turkey's annual per capita energy use, about 60 gigajoules in 2002, is projected to triple by 2020. However, experience elsewhere suggests that this growth is unlikely, at least over such a long period (IEA, 2001; Kaygusuz, 2004; Yüksek et al., 2006) . Industrial energy demand is expected to represent about 54% of total consumption in 2020, consistent with the rapid industrialization expected over that period. In contrast to most developed and many developing countries, Turkey's industrial energy use is expected to increase as a share of total consumption. Car ownership and distances traveled are expected to rise, as is electricity consumption per dwelling, especially for space heating, water heating, cooking, and other thermal uses (PEWCLIMATE, 2002) . The share of hydroelectric generation and other renewable energy sources such as biomass and geothermal is expected to fall to around 22% by 2010, while thermal power generation will increase from 60% to 78%. Government projections for the near future indicate a progressive decrease in use of wood, animal wastes, and other combustible and renewable energy sources. The reasons for this are the expected rise in living standards as well as limits on deforestation (IEA, 2003; MEF, 2005; Kaygusuz, 2004; Yüksel, 2006 ).
FUTURE MITIGATION OPPORTUNITIES
Turkey's power planning includes the huge South-east Anatolia Project, a combined hydroelectric and irrigation project. Situated in the lower reaches of the Euphrates and Tigris rivers and covering the plains between them, the 22-dam project will flood an area of at least 74,000 square kilometers, one-tenth of Turkey's total land surface. The project is supposed to provide hydroelectric capacity of 7,676 MW annually (Kaygusuz, 2004; DSI, 2004) .
Major energy transit projects underway, such as the Baku-Tibilisi-Ceyhan oil pipeline and Trans-Caspian Turkmenistan-Turkey-Europe gas pipeline, are important for bringing energy diversification and security not only to Turkey but also to the region. By permitting increased natural gas consumption, the pipelines offer the opportunity to lower GHG emissions through gas substitution for low-quality indigenous coal (MENR, 2004; Kaygusuz, 2004) .
Separate studies of Turkey's energy supply and demand system have suggested specific technical and policy options that differ from the MAED baseline and which, if implemented, could reduce energy related carbon emissions to around 100 million tons in 2010, 9% lower than the baseline projection. Potential measures include reducing power transmission losses, increasing use of biomass energy, and improving residential and industrial energy efficiency (PEWCLIMATE, 2002) .
Further increasing the use of natural gas in power generation and space heating in Turkey could bring large environmental benefits. New gas plants, especially combined-cycle gas turbines, have lower capital costs than new coal plants, and can be installed quickly and in small increments. Private operators in competitive power markets needing new capacity have shown a marked preference for combined-cycle gas turbines where natural gas was available.
Solar energy has significant potential in Turkey (Ogulata and Ogulata, 2002; Hepbaslı and Ozgener, 2004 ). An estimated about 10 million square meters of flat plate collectors for solar heating have been installed, primarily in the southern and western regions in the residential and commercial sectors. Solar energy use is expected to increase by a factor of four by 2020, but will remain a small percentage of total energy use. Installed solar cells are located in rural and remote locations and are not connected to the transmission grid system. Power generation by solar energy is not envisioned in the current Five-Year Development Plan because the government does not view it as cost-effective (Kaygusuz, 2004; SPO, 2001) .
The western coast and southeastern Anatolia have been identified as favorable locations for wind power generation. Progress in wind energy technology in recent years has drawn private-sector attention, and three new wind power plants have been commissioned. The Five-Year Plan sets specific targets for implementation of alternative energy measures. The target for wind-generated power is 2,000 MW by 2005. Other government-sanctioned studies have set targets to cut energy intensity by 2% and 3% per year, respectively, in residential and commercial buildings (EIE, 2005; Kaygusuz, 2004) .
Demand-side measures could also significantly reduce Turkish emissions relative to the baseline. According to the National Energy Conservation Centre (NECC), the technical potential for conservation in heavy industry sectors ranges from 20% to 35%. A considerable share of the energy intensive industries, including some of the most inefficient ones, remains under government control. Industry privatization, if pursued according to plan, is likely to result in closure of the oldest and most inefficient operations and in modernization of the surviving ones. The progressive elimination of energy price subsidies will also stimulate energy conservation. This process may well boost the overall energy efficiency of Turkish industry and government projections of industrial energy demand may prove to have been significantly overestimated (PEWCLIMATE, 2002) .
Energy use per unit of building area could be reduced by nearly half according to a study conducted by the Electric Power Resources Survey and Development Administration (EIE). According to a country review by the IEA (and based on the MAED baseline), energy-sector reforms plus massive investment in gas pipelines and power plants would bring much needed new technology and higher energy conversion ^^ efficiencies (WECTNC, 2002) . Because more efficient gas turbines, for example, generate lower GHG emissions per unit of power, along with lower local pollution, it appears unlikely that private investors would install flue gas desulfurisation equipment in existing coal-fired power plants, opting instead for natural gas-fired plants (Kaygusuz, 2004; Kaygusuz, 2001b) . Thus, the expectation of massive use of domestic lignite and imported hard coal in industry and power generation appears exaggerated.
Policies and measures have significant potential to effect changes in carbon emissions while achieving Turkey's economic and environmental goals. This can be accomplished by encouraging wider use of natural gas and high-quality coal, especially through financing mechanisms that would result in poor households switching from coal to gas, and by making natural gas available to smaller gas consumers through extended distribution grids.
CHALLENGES AND POLICY OPTIONS
Developing countries, while varying in size and population, political system, economic structure, bear many similarities. They are facing less favourable economic circumstances, worsening environmental degradation and challenges in curbing climate changes. The present paper only focuses on the issues of contradictory objectives, unrealistic standards and limited public participation.
Policy makers in developing countries are well aware of the importance of environmental protection. However, more often than not, they are placed in a dilemma when left to balance between economic growth and environment. Conflicts often rise between social, environmental and economic objectives (World Bank, 1992) . The headlong pursuit of economic growth is the cornerstone of developing countries. A top Turkish environmental official accepted that economic growth must take precedence over environmental protection for years to come because the former is not only of great importance to maintaining political stability but also to funding the environmental clean-up. This very contradictory objective in developing countries is well materialized in the implementation of "Polluter Pays Principles" (the PPP), the value of which is dramatically belabored. A good example can be found in the way the governments deal with state-owned enterprises (SOEs) in emissions abatement.
Environmental degradation harms human health, spoils amenities and reduces economic productivity, e.g. agriculture production. (Arıkan and Kumbaroglu, 2001) However, protecting the environment is a vital part of improving economic productivity as well as improving the well-being of people today and tomorrow. The evidence shows that the gains from protecting the environment outweigh the costs in the long run (World Bank, 1992 . While there is still uncertainty as to the extent and the physical effects of climate change, the costs of not taking actions may well be greater than the costs of preventive actions taken now, especially when the absence of action today may lead to irreversibly undesirable environmental consequences. On the other hand, for developing countries, great importance should be attached to the acceleration of environmentally responsible development rather than following the past, and arguably the present, path of the industrial world in pursuit of "unrestricted economic growth without considerations to its effects on the natural environment". ^ Public unawareness of environmental impacts presents a serious impediment in developing countries to effectively implementing environmental policies. Frequently decisions are made in the absence of environmental information in these countries (World Bank, 1992) . In addition, environmental impacts are normally exposed to the purview of selected environmental departments, and offices in charge, and expert researchers. The public tend to be left in the dark about the seriousness of the worsening environment they are living in, the costs to their health and quality of life, and the opportunity of helping policy-makers to improve the environment. The lack of environmental awareness has resulted in indifference to environmental degradation, an absence of self-regulating motivation and, above all, a lack of enthusiasm to be involved in monitoring polluting operations and enterprises. Public participation could be a cost-effective method of implementing environmental policy, especially for those countries chronically short of funds and trained human resources.
Since possible results of the global warmth gradually started to form the most basic problem on environmental basis, "Framework Convention on Climate Changes" (FCCC) is constituted which was due on March 21, 1994 followed by its approval by 50 countries after being first approved in Rio Environment and Development Conference held in 1992. Aim of the Convention is to keep the concentration of greenhouse gas in the atmosphere at a constant level necessary to prevent its hazardous man caused impact on climate system. On the other hand, international society will come to a common decision in Conference of Parties (COP) held annually where all participating countries are closely involved in decision making process. The countries in Convention's Appendix-1 list decided by Kyoto Protocol to be due between 2008 and 2012 will be forced to reduce total emission level of gases (CO 2 , CH 4 , N 2 O, HFCs) that have direct greenhouse effect 5% below the level in 1990 (Say, 2006) .
On May 24, 2004 Turkey became the 189 th party by signing Framework Convention on Climate Changes. In the first six months after Turkey became a party of FCCC, the country is obligated to first national declaration to United Nations General Secretariat until November 24, 2004. After this stage is completed Turkey will both have to fulfill new liabilities such as to present national greenhouse gas inventories and national declaration reports to Convention Secretariat regularly, and will also actively participate in efforts carried on global wide so that convention will achieve its ultimate goal. When we compare sectoral distribution of greenhouse effect emissions occurring due to fuel consumption to obtain consumption and projectional values, it is observed that some sectors increased their shares, and some had a significant decrease in their shares. In 2003, it is estimated that 36% of CO 2 emissions occurred due to energy, 34% due to industry, 15% due to transportation and 14% due to other (housing, agriculture and forestry) sectors and in 2020 40% will occur due to energy, 35% due to industry, 14% due to transportation and 11% due to other sectors.
CONCLUSION
The burning of fossil fuels has adverse environmental consequences and might cause climate change in Turkey. While total GHG emissions of Turkey are 678,637 Giga gram (Gg) in 2000, this value will be increase to 1,150,535 Gg in 2010 (see Table 6 ). Developing countries are likely the most vulnerable to this change because of their less favourable economic circumstances, weaker institutions and more restricted access to capital, technology and information. Given rapid growth of economies and populations, there are a number of implications for developing countries that indicate a need to curb GHGs and thereby to lessen the impact of climate change. Great efforts have been made in reforming energy pricing, promoting energy efficiency and the use of renewable energy sources. With some possible options, the paper concludes that the reduction of emissions can only be achieved when policies are supportive and well targeted, standards and incentives are realistic and flexible, and the public is actively responsive to environmental degradation. Turkey's high rate of energy-related carbon emissions growth is expected to accelerate, with emissions climbing from 57 million tons in 2000 to almost 210 million tons in 2020. Carbon intensity in Turkey is higher than the western developed nation average. Energy-intensive, inefficient industries remain under government control with soft budged constraints, contributing to undisciplined energy use in Turkey. 
